Tumor lysis syndrome in hematological malignancy is more common than in solid tumors. Little literature has been published on tumor lysis syndrome in solid tumors. In this paper we present a case of metastatic gastrointestinal stromal tumor treated with imatinib that results in tumor lysis syndrome and liver failure. Clinicians should be alert about the possibility of tumor lysis syndrome and liver failure in patients with hepatic metastatic gastrointestinal stromal tumor treated with imatinib.
Introduction
Tumor lysis syndrome is a well-known complication of hematologic malignancies, such as in leukemia and lymphoma. However, tumor lysis syndrome is rare but potential mortality in solid tumors, especially advanced metastatic tumor [1] . Tumor lysis syndrome is characterized by rapid cellular lysis causing the release of intracellular contents into the blood, and presented with hyperuricemia, hyperphosphatemia, hypocalcemia, and acute renal failure [2] . The main stays of managements are flourishing hydration and allopurinol for hyperuricemia [1, 3] .
Gastrointestinal Stromal Tumor (GIST) is a kind of gastrointestinal mesenchymal tumor. GIST arises commonly in the stomach, followed by the small intestine, colon and rectum, mesentery or omentum, and esophagus. Most GISTs have a gain-of-function mutations in the c-KIT proto-oncogene resulting in stimulus for cell growth. Chemotherapy is notoriously unresponsive on GIST [4] and surgery has poor prognosis due to tumor recurrence and metastatic disease [5] . Targeted molec-ular therapy with oral tyrosine kinase inhibitors (such as imatinib and sunitinib) has a considerable improved outcome [5] . Due to the effective treatment, imatinib was reported to cause mortality of tumor lysis syndrome in a metastatic GIST case [6] . Large friable tumor mass was noted by autopsy and dramatic tumor cells were killed by histology, consistent the potent effect of imatinib [6] . Sunitinib also was reported to cause fetal tumor lysis syndrome with acute renal failure in a metastatic GIST case after the fail of imatinib treatment [7] . Reduced dose of imatinib 300 mg therapy and prevention strategy of aggressive hydration, rasburicase and allopurinol were reported to completely diminish GIST without recurrence of tumor lysis syndrome, induced by imatinib 400 mg [8] .
Here, we report a metastatic GIST case with liver metastasis and jaundice that developed tumor lysis syn-drome immediately after treatment with the oral tyrosine kinase inhibitor, imatinib.
Case Report
A 43-year-old male patient presented with a protruding mass on the right groin. He was healthy before and had no any systemic disease. Inguinal hernia was initially Table 1 : Summary of laboratory findings over a 21-day period from 17 days prior to treatment with imatinib to 4 days post treatment.
Laboratory parameter (Normal range)
Admission A B den, and effectively responsive to imatinib. These findings in our case are consistent with the above-mentioned risk factors for tumor lysis syndrome in solid tumors. Though, tumor lysis syndrome is rarely observed in solid tumors, however, the mortality rate in solid tumors complicated with tumor lysis syndrome is higher than that in hematological malignancies [9] . Reduced dose of imatinib 300 mg therapy and pre-treatment of aggressive hydration, rasburicase and allopurinol may be the optative prevention strategy to reduce mortality of tumor lysis syndrome in solid tumor after target molecular therapy [8] . Recognition of risk factors and appropriate interventions are the keys to prevent tumor lysis syndrome. According to the patient stratification by risk in evidence-based review study [10] , solid tumors having the characteristics of rapidly proliferating with expected rapid response to therapy are categorized the intermediate risk for development of tumor lysis syndrome. Our case, featuring rapidly proliferating GIST with effective response to imatinib, is classified to the intermediate risk.
For the patient with intermediate risk, hydration and allopurinol may be used for the prevention therapy of tumor lysis syndrome [10] .
In conclusion, we reported a comparative young case of metastatic GIST and liver metastasis that develops tumor lysis syndrome and liver failure after treatment with imatinib 400 mg. Metastatic GIST is of intermediate risk of tumor necrosis syndrome. Reduced dose of imatinib 300 mg therapy and pre-treatment of aggressive hydration, rasburicase and allopurinol may be the prevention strategy.
suspected and he prepared to receive hernioplasty. Laboratory data showed mild elevated total bilirubin, direct bilirubin and alkaline phosphatase (Table 1) . However, computerized tomography scan demonstrated multiple confluent masses involving in the liver, mesentery, omentum, and peritoneum (Supplemental Figure 1) . A mass in the liver and peritoneal metastasis were found. Sonogram-guide biopsy was performed from the peritoneal mass. The pathology of biopsy disclosed spindle cells with marked hypercellularity and pleomorphism and positive for CD-117 ( Figure 1 ). Metastatic GIST with mild jaundice was diagnosed.
Imatinib 400 mg once daily was prescribed. However, he lost consciousness the next day. His biochemistry data showed hyperkalemia, hyperuricemia, hyperphosphatemia, metabolic acidosis and hyperammonia. These results were compatible with the definition of laboratory tumor lysis syndrome and hepatic encephalopathy. Following acute renal failure was also in accordance with definition of clinical tumor lysis syndrome. Then he was transferred to intensive care unit because of unstable vital signs. His condition progressively went downhill in spite of aggressive management. He died 4 days after receiving his initial dose of imatinib.
Discussion
Surgery remains the primary treatment in localized GIST when the operation can be smoothly carried out without excess morbidity or functional compromise [5] . Chemotherapy and radiotherapy have shown little efficacy in patients with unresectable GIST. Tumor lysis syndrome in GIST has been not reported until 2000. Imatinib was first introduced in a patient with metastatic GIST in 2000, which demonstrated a rapid and sustained partial response [4] . Sunitinib was suggested to be used in imatinib-resistant GIST [5] . Owing to the potent effect, target molecular therapy is possible to cause tumor lysis syndrome in metastatic GIST. In 2007, Pinder, et al. [6] first reported the severe complication that an 81-year-old male patient with recurrent metastatic GIST, without liver metastasis, received imatinib 400 mg daily. Sunitinib 50 mg was also reported to cause fetal tumor lysis syndrome 7 days after initial treatment [7] . Our 43-year-old patient without systemic disease is the second metastatic GIST case, with liver metastasis and mild jaundice; treated with imatinib 400 mg daily had severe tumor lysis syndrome, renal failure and liver failure. Liver metastasis should be required special emphasis for the risk of tumor lysis syndrome in solid tumors [9] .
The risk factors for tumor lysis syndrome in solid tumors are metastatic disease, a high tumor burden, and responsive to the applied anti-neoplastic treatments [9] . Our case was a metastatic GIST with high tumor bur-
